Fluorescent protein methods: strategies and applications.
Fluorescent proteins such as the "green fluorescent protein" (GFP) are popular tools in Caenorhabditis elegans, because as genetically encoded markers they are easy to introduce. Furthermore, they can be used in a living animal without the need for extensive sample preparation, because C. elegans is transparent and small enough so that entire animals can be imaged directly. Consequently, fluorescent proteins have emerged as the method of choice to study gene expression in C. elegans and reporter constructs for thousands of genes are currently available. When fused to a protein of interest, fluorescent proteins allow the imaging of its subcellular localization in vivo, offering a powerful alternative to antibody staining techniques. Fluorescent proteins can be employed to label cellular and subcellular structures and as indicators for cell physiological parameters like calcium concentration. Genetic screens relying on fluorescent proteins to visualize anatomical structures and recent progress in automation techniques have tremendously expanded their potential uses. This chapter presents tools and techniques related to the use of fluorescent proteins, discusses their advantages and shortcomings, and provides practical considerations for various applications.